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1
HEAT DISSIPATING CLADDING

BACKGROUND INFORMATION

The subject matter disclosed herein relates to a heat
dissipating cladding.

BRIEF DESCRIPTION

A cladding for dissipating heat 1s disclosed. The cladding
includes a dissipation tape and a particle coating. The
dissipation tape comprises dissipation ridges that dissipate
inirared radiation at a dissipation angle. The particle coating
1s deposited on the dissipation tape.

A system for dissipating heat 1s also disclosed. The system
includes a busbar, dissipation tape, and a particle coating.
The dissipation tape 1s disposed on the busbar and comprises
dissipation ridges that dissipate infrared radiation at a dis-
sipation angle. The particle coating 1s deposited on the
dissipation tape.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of the embodiments of the
invention will be readily understood, a more particular
description of the embodiments briefly described above will
be rendered by reference to specific embodiments that are
illustrated 1 the appended drawings. Understanding that
these drawings depict only some embodiments and are not
therefore to be considered to be limiting of scope, the
embodiments will be described and explained with addi-
tional specificity and detail through the use of the accom-
panying drawings, in which:

FI1G. 1 1s a front view schematic drawing of busbar system
according to an embodiment;

FIG. 2A 1s a side view drawing of dissipation tape
according to an embodiment;

FIG. 2B 1s a side view drawing of dissipation tape
according to an alternate embodiment;

FI1G. 2C 1s a side view cross section schematic drawing of
dissipation tape according to an embodiment;

FIG. 2D 1s a perspective drawing of the dissipation tape
according to an embodiment;

FIG. 3A 15 a side view schematic drawing of dissipation
tape with the particle coating according to an embodiment;
and

FIG. 3B i1s a side view schematic drawing of a particle
according to an embodiment.

DETAILED DESCRIPTION

Reference throughout this specification to “one embodi-
ment,” “an embodiment,” or similar language means that a
particular feature, structure, or characteristic described in
connection with the embodiment 1s 1ncluded 1n at least one
embodiment. Thus, appearances of the phrases “in one
embodiment,” “in an embodiment,” and similar language
throughout this specification may, but do not necessarily, all
refer to the same embodiment, but mean “one or more but
not all embodiments™ unless expressly specified otherwise.
The terms “including,” “comprising,” “having,” and varia-
tions thereol mean “including but not limited to” unless
expressly specified otherwise. An enumerated listing of
items does not imply that any or all of the 1tems are mutually
exclusive and/or mutually inclusive, unless expressly speci-
fied otherwise. The terms “a,” “an,” and “the” also refer to
“one or more” unless expressly specified otherwise. The
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2

term “and/or” indicates embodiments of one or more of the
listed elements, with “A and/or B” indicating embodiments
of element A alone, element B alone, or elements A and B
taken together.

The description of elements in each figure may refer to
clements of proceeding figures. Like numbers refer to like

clements 1n all figures, including alternate embodiments of
like elements.

FIG. 1 1s a front view schematic drawing of busbar system
100. The busbar system 100 may distribute electrical power
within an equipment cabinet. In the depicted embodiment,
the busbar system 100 includes a busbar 111 and cladding
113 disposed on the busbar 111. The busbar 111 may
distribute high current electrical power. As a result, the
busbar 111 may generate significant heat. The heat may
degrade the performance of the busbar 111.

The embodiments provide cladding 113 that enhances
heat dissipation from the busbar 111. The cladding 113

includes dissipation tape that dissipates infrared radiation at
a dissipation angle to enhance the mirared radiation dissi-
pation. In addition, the cladding 113 may include a particle
coating deposited on the dissipation tape as will be described
hereafter. As a result, an operating temperature of the busbar
111 may be reduced and the efliciency and safety of the
busbar 111 may be enhanced.

The cladding 113 and/or dissipation tape 101 may be
applied to one side of the busbar 111. In addition, the
cladding 113 and/or dissipation tape 101 may be applied to
two sides of the busbar 111. In a certain embodiment, the
cladding 113 and/or dissipation tape 101 1s applied to each
surtace of the busbar 111.

FIG. 2A 1s a side view drawing of the dissipation tape 101.
In the depicted embodiment, the dissipation tape 101 com-
prises dissipation ridges 103 that dissipate the infrared
radiation 315 at a dissipation angle 317. The dissipation
angle 317 may be measured from a normal axis 313 for the
dissipation tape 101. The dissipation angle 317 may be in the
range ol 5 to 35 degrees from the normal axis 313 for the
dissipation tape 101. In a certain embodiment, the dissipa-
tion angle 317 1s a minimum dissipation angle 317. For
example, the dissipation angle 317 may increase from a
center of the dissipation tape 101 towards an edge of the
dissipation tape 101. In an alternate example, the dissipation
angle 317 may increase from the edge of the dissipation tape
101 to the center of the dissipation tape 101.

By dissipating the infrared radiation at the dissipation
angle 317, heat may be more efliciently radiated from the
busbar 111. For example, the dissipation angle 317 may
direct the infrared radiation to a volume that more efliciently
removes heat such as an area of air flow.

The dissipation ridges 103 may be formed longitudinally
along the dissipation tape 101. In one embodiment, the
dissipation ridges 103 form a fresnel pattern. The dissipation
tape 101 may have an infrared emissivity in the wavelength
spectrum of 8 to 14 micrometers (um). In a certain embodi-
ment, the dissipation ridges 103 have a thermal conductivity
in the range of 5 to 20 degrees Celsius/Watt (° C./W).

FIG. 2B 1s a side view drawing of the dissipation tape 101.
In the depicted embodiment, the dissipation tape 101 dissi-
pates infrared radiation 315 at a dissipation vector 319 from
the normal axis 313 for the dissipation table 101. The
dissipation vector 319 may be an average of the vectors of
inirared radiation 315 dissipating from the dissipation tape
110. As a result, the dissipation tape 101 may direct infrared

radiation 315 at an average angle 321 from the normal axis
313.
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FIG. 2C 1s a side view cross-section schematic drawing of
the dissipation tape 101. In the depicted embodiment, the
dissipation tape 101 1s disposed on the busbar 111 and
includes an adhesive material 107, a foil base 106, a base
105, and the dissipation ridges 103. In one embodiment, the
dissipation tape 101 includes a thermal coating 109.

In a certain embodiment, the cladding 113 includes a
nano-paint layer 108 deposited on the busbar 111. The nano
paint layer 108 may not be deposited on the busbar 111
under all of the dissipation tape 101. Only an overlap
distance 219 of the nano paint layer 108 may be disposed
between the cladding 113 and/or dissipation tape 101 and the
busbar 111. The overlap distance 219 may be in the range of
50 to 500 millimeters (mm).

The adhesive material 107 may have an adhesive thick-
ness 211. The adhesive thickness 211 may be 1n the range of
25 to 100 um. In one embodiment, the adhesive thickness
211 1s 60 um. The adhesive material 107 may be selected
from the group consisting of acrylic adhesives and silicone
adhesives. I the foil base 106 1s a polyimide film, the
adhesive material 107 may not be included.

The foil base 106 may be selected from the group con-
sisting of a polyimide film, an aluminum foil, and a copper
to1l. The polyimide film may be Kapton®. The foil base 106
may have a foil thickness 217 1n the range of 25 to 100 um.
For polyimide film, the foil thickness 217 may be in the
range of 15 to 35 um. In one embodiment, the foil thickness
217 for polyimide film 1s 25 pm. For aluminum foil, the foil
thickness 217 may be 1n the range of 80 to 120 um. In a
certain embodiment, the foil thickness 217 for aluminum
fo1l 1s 100 um. For copper foil, the fo1l thickness 217 may
be 1n the range of 80 to 120 um. In a certain embodiment,
the foil thickness 217 for copper foil 1s 100 um. An alumi-
num foil base 106 may be used with aluminum bus bars 111.
A copper foil base 106 may be used with copper bus bars
111.

The polyimide film may be punched, such as with a cold
hammer. In one embodiment, the aluminum foil and/or
copper foil 1s skived. The aluminum foil and/or copper foil
may be laser grooved.

The dissipation ridges 103 may be formed with the base
105. A base ridge height 213 may be 1n the range of 80 to
150 um. In one embodiment, the base ridge height 213 1s 115
um. A base height 203 may be 1n the range of 50 to 90 um.
The dissipation ridges 103 and base 105 may be metallic.
The dissipation ridges 103 may have a ridge height 207 1n
the range of 30-60 um and a ridge width 209 in the range of
50-90 um.

In one embodiment, the dissipation ridges 103 may
include a tape boundary 205. The tape boundary 205 may be
in the range of 5 to 500 mm. The tape boundary 205 may be
perpendicular to the normal axis 313. Alternatively, the tape
boundary 205 may be sloped.

In one embodiment, the dissipation ridges 103 have a
thermal coating 109. The thermal coating 109 may have a
coating thickness 215 in the range of 4 to 10 um. The
thermal coating 109 may be black.

FIG. 2D 1s a perspective drawing of the dissipation tape
101. The dissipation tape 101 may be formed as a continuous
segment. The dissipation tape 101 may be cut and applied to
the busbar 111 to form the cladding 113.

FIG. 3A 15 a side view schematic drawing of dissipation
tape 101. In the depicted embodiment, the particle coating,
115 1s shown deposited on the dissipation tape 101. In one
embodiment, the particle coating 115 comprises particles.
The particles may be 50-70 percent by mass of silver and
30-30 percent by mass of copper, zinc, zinc oxide, gold,

10

15

20

25

30

35

40

45

50

55

60

65

4

nickel, palladium, and/or aluminum. The particle coating
115 may be sintered to the dissipation tape 101. In one
embodiment, the particle coating 115 1s sintered at a tem-
perature 1n the range of 80 to 120 degrees C. for a time 1n
the range of 2 to 20 seconds.

FIG. 3B i1s a side view schematic drawing of a particle 305
of the particle coating 115. The particle 305 may have a
particle dimension 307 in the range of 100 to 2500 nano-
meters (nm).

Problem/Solution

A busbar 111 may carry significant current. As a result, the
resistance of the busbar 111 may generate substantial heat.
The heat must be dissipated from the busbar 111 to avoid
damage to the busbar 111 and to improve the efliciency of
the busbar 111 i distributing electrical power.

The embodiments described herein include a cladding 113
with a dissipation tape 101 and a particle coating 115
deposited on the dissipation tape 101. The dissipation tape
101 may comprise dissipation ridges 103 that dissipate
infrared radiation 313 at a dissipation angle 317. The dis-
sipation angle 317 may be selected to dissipate the infrared
radiation 315 more ethciently from the busbar 111. In
addition, the dissipation tape 101 may include a particle
coating 115 deposited on the dissipation tape 101. The
particle coating 115 may further improve the efliciency of
the cladding 113 in dissipating heat from the busbar 111.

This description uses examples to disclose the imvention
and also to enable any person skilled 1n the art to practice the
invention, mcluding making and using any devices or sys-
tems and performing any incorporated methods. The patent-
able scope of the mnvention 1s defined by the claims and may
include other examples that occur to those skilled 1n the art.
Such other examples are intended to be within the scope of
the claims 1f they have structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal language of the claims.

What 1s claimed 1s:

1. A cladding comprising;:

a dissipation tape comprising dissipation ridges that dis-

sipate inirared radiation at a dissipation angle; and

a particle coating deposited on the dissipation tape.

2. The cladding of claim 1, wherein the dissipation tape
has an infrared emissivity in the wavelength spectrum of 8
to 14 micrometers (um).

3. The cladding of claim 1, wherein the dissipation angle
1s 1n the range of 5 to 35 degrees from a normal axis for the
dissipation tape.

4. The cladding of claim 1, wherein the dissipation tape
dissipates inifrared radiation at a dissipation vector from a
normal axis for the dissipation tape.

5. The cladding of claim 1, wherein the dissipation ridges
form a fresnel pattern.

6. The cladding of claim 1, wherein the dissipation ridges
have a ridge height 1n the range of 30-60 um and a ridge
width 1n the range of 50-90 um.

7. The cladding of claim 6, wherein the dissipation ridges
have a thermal conductivity 1n the range of 5 to 20 degrees
Celsius/Watt (° C./W).

8. The cladding of claim 6, wherein the dissipation ridges
are formed with a base and a base ridge height 1s 1n the range
of 80 to 150 um.

9. The cladding of claim 8, wherein the dissipation ridges
and base are metallic.
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10. The cladding of claim 1, the cladding further com-
prising a foil base, where the foil base 1s selected from the
group consisting of polyimide film, aluminum foil, and
copper foil.

11. The cladding of claim 10, wherein the fo1l base has a
fo1l thickness in the range of 25 to 100 um.

12. The cladding of claim 1, the cladding further com-
prising a nano-paint layer deposited on a busbar, wherein an

overlap distance of the nano-paint layer 1s disposed between
the cladding and the busbar.

13. The cladding of claim 1, wherein the dissipation
ridges have a thermal coating with a coating thickness in the
range of 4 to 10 um.

14. The cladding of claim 13, wherein the thermal coating
1s black.

15. The cladding of claim 1, wherein the dissipation tape
comprises an adhesive material with an adhesive thickness
in the range of 25 to 100 um.
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16. The cladding of claim 1, wherein the particle coating
comprises particles with a particle dimension 1n the range of
100 to 2500 nanometers (nm).

17. The cladding of claim 1, wherein the particle coating
comprises particles of 50-70 percent by mass of silver and
30-30 percent by mass of copper, zinc, zinc oxide, gold,
nickel, palladium, and/or aluminum.

18. The cladding of claim 1, wherein the particle coating

1s sintered at a temperature 1n the range of 80 to 120 degrees
C. for a time 1n the range of 2 to 20 seconds.

19. A system comprising;:

a busbar;

a dissipation tape disposed on the busbar and comprising
dissipation ridges that dissipate infrared radiation at a
dissipation angle; and

a particle coating deposited on the dissipating tape.

20. The system of claim 18, wherein the dissipation tape

1s applied to two sides of the busbar.
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